Addition of ascorbic acid solution to stored murine red blood cells increases posttransfusion recovery and decreases microparticles and alloimmunization.
The storage of red blood cells (RBCs) results in numerous changes, which over time result in decreased recovery of transfused RBCs. In addition (at least in animal models), stored RBCs can be more immunogenic and also stimulate the systemic release of inflammatory cytokines in transfusion recipients. One component of the RBC storage lesion is the accumulation of oxidative damage. We tested the hypothesis that adding a chemical antioxidant (ascorbic acid) to stored RBCs would improve the quality of the stored RBCs. RBCs were harvested from FVB.HOD mice that express an RBC-specific model transgene (HOD) and stored for 14 days with either ascorbic acid in saline or saline alone. Twenty-four-hour posttransfusion recovery of RBCs was tracked by flow cytometry. Alloimmunization was monitored by flow cytometry crossmatch. Cytokines were monitored by multiplex bead arrays. RBCs stored under standard conditions had decreased 24-hour posttransfusion recovery and increased induction of both alloantibodies and interleukin (IL)-6 and monocyte chemoattractant protein (MCP)-1 secretion in the mouse recipients. Addition of ascorbic acid from 3.6 to 10.8 mmol/L resulted in a significant decrease in microparticle formation, an improved RBC 24-hour posttransfusion recovery (p<0.01), and a decrease in recipient alloimmunization (p=0.0001). Induction of MCP-1 and IL-6 secretion was not decreased by ascorbic acid. These data indicate that the addition of ascorbic acid solution to RBCs during storage has a beneficial effect on recovery and immunogenicity of RBCs, but not cytokine induction. The addition of ascorbic acid (or other antioxidants) to human RBCs may have beneficial effects.